GENERAL INTEREST 


PC-controlled model railway: 
EEDTS Pro 





booster amplifier revisited 





This short article deals with several matters 
relating to the booster amplifier described in 
the J uly/August issue of this magazine. One of 
these is an interface for use with an existing 
Marklin booster amplifier within the EEDTS Pro 
system. Also, there are a few tips for those who 
are worried about coupling the power output of 
the amplifier to the track. 
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issue), is linked directly to pin 1 of the 
Märklin unit. In case of a short-circuit, 
this signal need not be decoupled as is 
the case with the EEDTS unit. 

The GND connection of the con- 
troller (pin 2 of Kg) is continued to the 
GND terminal (pin 4) of the booster 
amplifier. This results in the interface 
being powered when the controller is 
switched on. 

In normal operation, pin 5 is at low 
TTL level, which is passed on to the 
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Figure 1. Connections 
of the Marklin booster. 


As elsewhere, compatibility is an 
important matter in model railway 
systems. Because of this, it was 
already stated earlier in this series of 
articles that the Marklin booster 
amplifier would be supported. For 
this purpose, a special interface has 
been designed that may be linked to 
one of the 5-way connectors at the 
back of the Marklin unit. 

The back of the Marklin unit is 
shown in Figure 1. The two 5-way 
connectors are identical so that it does 
not matter which of the two is used. 
The controller of the EEDTS Pro sys- 
tem has a signal output at TTL level 
which is intended for the booster 
amplifier. This signal, available at pin 3 
of Kg (see Part 1 in our June 1999 


interface. When a short-circuit occurs, 
this situation no longer prevails. 


CIRCUIT DESCRIPTION 
The diagram in Figure 2 shows that 
the interface is based on three Schmitt 
trigger inverters. Connector Kı is 
linked to Kg on the controller and con- 
nector Kz to the Marklin booster ampli- 
fier via a four-core cable. 

When the power supply is 
switched on, capacitor C, is dis- 
charged. This forces R-S bistable 1C3,,- 
ICj, to assume a defined status: if the 
output of IC yp is low, the output of 
ICıc is high. After a while, Cj will 
have been charged via R3, but diode 
D> ensures that this has no effect on 
the circuit. Resistor R4 ensures that 
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when the supply is switched off, Cy 
will be discharged reasonably quickly 
so that the capacitor can fulfil its 
function every time the supply is 
switched on. 

Theinitial status of the R-S bistable 
results in pin 2 of the booster amplifier 
being linked to alow level, so that the 
booster amplifier assumes the idle 
mode so ensuring that there is no out- 
put signal. 

When GO key S is pressed, the 
bistable changes state, resulting in 
diode D4 lighting and pin 2 of the 
booster connector going high. This 
actuation of the booster amplifier is 
indicated by the lighting of an LED in 
the booster itself. 

When a short-circuit occurs, pin 5 
of the booster connector, and of K3, of 
course, changes from low to high. This 
is converted by IC} into a negative 
pulse, which has the same effect as if 
STOP key Sı were operated: the 
booster amplifier is switched off. Since 
the short-circuit monitoring is effected 
by awired-OR gate, all booster ampli- 
fiers used will be switched off when a 
short-circuit occurs. 

When the cause of the short-circuit 
has been remedied or removed, the 
system may be re-actuated with the 
GO key. 


PROTECTION TIPS 

Some model railway enthusiasts do 
not like applying the full power of 
the booster amplifier to the railway 
track. They get visions of seized 
wheels, fire hazard, and other risks 
and inconveniences. Although the 
short-circuit protection of the EEDTS 
booster amplifier keeps the likelihood 
of such disasters to an absolute min- 
imum, there is always a very small 
risk that a short-circuit current of 
some 10 A may flow. 


Parts list 


Resistors: 

Ry, Ro, Re, R7 = 4.7 KQ 
R3, Rs = DP kQ 

Rg = 22 kQ 


Capacitors: 

Cı = 1 pF, 16 V, radial 
C2 =0.1 uF 

C3 = 10 pF, 16 V, radial 


Semiconductors: 
Dı = low current LED 
D> = 1N4148 


Integrated circuits: 
IC, = 74HCT132 


Miscellaneous: 

K = 4-way SIL header 

Kə = 5-way SIL header 

Sx S2 = single-pole push button switch 
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Figure 2. Circuit dia- 
gram of the requisite 


Although unlikely, 
this risk may be obvi- 
ated by splitting the 
output of the booster amplifier into 
five independent branches, each of 
which is protected by a2 A fuse—see 
Figure 4. There are neat thermal fuses 
with integral reset knob available for 
this purpose. The railway system is 
then powered by these five branches, 
which are all isolated from one 
another. This may be effected by iso- 
lating the central rail or, in case of a 
two-rail system, one of the rails. 

However, the best solution for effi- 
cient current control is shown in Fig- 
ure 5. In this, the supply is provided 
by two separate booster amplifiers, 
each of which supplies half the requi- 
site current. Halving the output cur- 
rent of an EEDTS booster amplifier is 
effected simply by omitting Tə, T4 R13 


interface. 


and Rys. The current 
limiting then starts at 
about 5A. 

As shown in Figure 5, each booster 
needs its own booster interface, 
although in the second one switches 
Sı and S may be omitted. 

If more than two booster amplifiers 
are to be used, the requisite additional 
booster interfaces may be interlinked 
via terminals A, B, and C. The number 
of booster amplifiers that can be used 
is virtually unlimited. 

As Figure 5 shows, a number of 
booster amplifiers may be powered by 
a single, heavy-duty supply, or they 
may have their own independent 
power supply. A 5A supply requiresa 
150 VA transformer and two 10,000 uF 
electrolytic capacitors. The return lines 
of the supplies must, of course, be 
bonded together. 


Figure 3. Printed-circuit 
board for the Marklin 
booster interface. 
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Figure 4. Dividing 
the booster 
amplifier output 
into five indepen- 
dent branches. 
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Figure 5. Using 
two EEDTS 
booster ampli- 














fiers with reduced 
output current. 
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CONSTRUCTION 

The interface is best built on the 
printed-circuit board shown in Fig- 
ure 3. A small piece of prototyping 
board may also be used, of course. In 
either case, construction should not 
take more than an hour. As always, it 
is, Of course, essential to check and 
inspect the finished unit thoroughly 
before it is taken into use. 

Note that it is imperative that the 
controller is switched on before the 
Märklin booster amplifier(s). 

[990069] 
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